INTRODUCTION
3D geometry parametric design of osteo-articular joints, mechanical parameters design and analysis, FEMFinite Element Method Analysis, computer-assisted design and quantitative/quality analysis of functional prototypes, with wide applicability in cranio-maxillofacial aesthetic surgery, neurosurgery and transdisciplinary domains such as aerospace, innovative materials, products and processes, information technology and communications, biotechnology and textiles.
The human body has a highly complex geometry and its aesthetic plays an important role in social integration. Customized implants, which take into account the individuality of every person, are highly demanded on the market, tending to replace the standard implants, and most of them are very aesthetic. These new approaches will coordinate the research work to produce such implants via Additive Manufacturing technologies, which can be used in a wide range of surgical specialties, like orthopedics, neurosurgery, cranio-maxillo-facial surgery, orthopedy-traumatology, external ortheses (various surgical corsets, hearing aids, parts of exoskeleton), etc.
AM is very important for external orthopedics (orthesis) in contact with the body. It allows to involve a wider choice of materials than these only validated for implants.
The industry focus now change, from substractive technologies to additive technologies, which mean ecofriendly designed machines, with a lot of electronics embedded, and ready for the Industry 4.0 revolution. They are followed by leaders and engineers from industry (industrial machines, motor vehicles, consumer products, medical/dental) but also from academic institutions and government/military. All the parts designed in CAD can be produced in short time, with less man power, and in an automatic way. The complexity isn't an issue any more, even very complex design can be created with a very high precision and accuracy. [1] Additive Manufacturing empower the creativity of the engineers, being the right tool to bring to life new concepts, functional assemblies, ready to be tested in a real-world scenario
RELEVANCE AND TIMELINESS
The approached research area is one of the most exciting research areas at international level. The list below provides only a few of the top domain level users of the e-Manufacturing technologies: NASANational Aeronautics and Space Administration, Boeing, ESA -European Space Agency, Toyota, Ford, Cambridge University, MIT University, Materialise NV, DuPont, Zimmer and many others. Every single top technology entity is starting to use this technology, and most importantly, the aforementioned top domain level users come from a wide range of economic sectors. [2] Since the emerging of the Additive Manufacturing technologies, they evolved rapidly, fast-paced and continuously adapting to market demands. Thus, a promising new era of digital environment arise. Tightly related to the manufacturing which is digitally connected now, also known as "Industry 4.0", they encompass a large variety of technologies, ranging from 3D printing to bioprinting, new materials development and enhanced production systems. In the European Parliament, one of the largest legislative body in the world, there are meetings debating the future influence of the Additive Manufacturing and 3D Printing. According to the conclusions of these meetings, it is a must for european leaders and industry factors, together with academia and research to develop and advance additive manufacturing technologies and to implement them in SMEs. [3] It is necessary to have a common strategy, combined with the involvement of all stakeholders, to create critical mass of specialists, researchers, technology and knowledge to create the impetus necessary for the healthy development of this fieldAdvanced technologies for manufacturing , which include additive manufacturing and 3D printing, are becoming globally recognized as a force to be reckoned with, presenting the potential to reduce supply chain cost, increase sustainability (by saving materials and energy waste), and fundamentally alter how we produce both commercial and industrial goods. Recognizing this, Europe has proven to be a leader in certain AM-related fields, including metal 3D printing. However, if Europe wants to remain competitiveparticularly since regions like USA, China, and Japan rapidly advance-it must establish a unified, comprehensive strategy to ensure "steady, long-lasting, and consistent development" of 3D printing technology within its borders. There are many opinions that over the next decades 3D will virtually be able to print anything at a very low cost and in less time than would be achieved by conventional technology, some applications of aditive manufacturing being absolutely unbelievable. Obviously, once AM technology evolves and becomes mature, as in the case of robotics development, there will be major societal changes where the traditional plants in the form we now know will turn into fully automated factories, where the robots will ensure the flow of the production of additive manufactured parts and, why not, even at the level of cosmic space, by placing on the surface of some planets of interest (eg Mars) of such equipment, facilitating less colonization costly and faster way.
INNOVATION POTENTIAL
AM combines wide-spread methods -and they are still under development. The state of development is quite different as far as the different classes of materials are considered. In case of polymers and metals, AM has already attained production level, whereas for ceramics, glasses or hard metals the development is right at the beginning. This can be emphasized by the Gartner Hype curve (see Figure 3) , where AM for ceramics is at the beginning of the first slope. The reason for these differences can be seen in the complexity of the shaping technology of ceramics. The advantage of the technology AM is that it can be obtained in experimental models or prototypes of metal with mechanical properties higher weights less and geometries more complex than the same component obtained by the conventional methods, all in a short time and manufacturing cost than especially by eliminating the need for molds, tools and other SDVs. For these reasons, leading companies in the automotive, energy and aerospace already using AM technology for mass production of components, the trend is that in the end can be achieved by AM and critical components or assemblies whole (engine, turbine , etc.) with high performance and in a very short time. For example, in the case of turbines, whether they are used in the energy or aerospace industry, additive manufacturing is the most "hot" research direction in this field. Knowing that the efficiency of the turbomachines is given by the power / weight ratio and operating temperatures, it has been constantly pursued in recent years to improve both the geometry of the components and the materials from which they are manufactured. Besides the appearance of superalloys with nickel base, a step forward in increasing the operating temperatures of turbo engines was the development of cooling passages inside the turbine blades. But this development has stalled in the absence of viable manufacturing methods to replace vacuum precision casting method, which showed certain limitations as design concepts cooling channels have evolved and increasingly sophisticated geometries required. To achieve this goal, "Additive Manufacturing" is the solution, and in this sense, the first results have already emerged worldwide. For example, GE Power (USA) announced that the energy efficiency of its facilities combined cycle increased by 64% using AM that allowed components with complex geometry best, impossible so far by manufacturing methods current GE Aviation manufactured the injectors from the LEAP 1A engine using the AM technology used on the A320 NEO and the examples can continue. Although there is a particular interest in the development and widespread use of additive manufacturing with metallic materials, this technology still has a number of features that at least for the time being prevents the use of the additive manufactured without further mechanical processing and / or the application of other methods post-processing (thermal treatments, hot isostatic pressing, surface hardening, etc.) in order to reduce the anisotropic character of the materials induced by the manufacturing method.
Maybe the most relevant fact that convinced us that additive manufacturing is the future of manufacturing, is the fact that the most advanced and research-intensive entities from the aerospace area use it. GE Aviation, one of the large integrated manufacturers, uses it extensively. With 3D-printed materials lighter yet stronger parts can be obtained with respect to "traditional" manufacturing techniques. 
CONCLUSIONS
The AM approach showed advantages over conventional subtractive or formative methods, which are clearly illustrated by the great design freedom that can be achieved, such as the possibility of producing customized geometries or topologically optimized geometries for lightweight components. [5] The effectiveness of the AM process has been largely demonstrated: low production volume if compared with high pressure die casting, improving the supply chain in the reduction of lead time and the total cost, a reduction of the buy-to-fly ratio for the aero engine if compared with machining. 3D printing can be not only used to produce new parts, but also to repair existing parts. [6] Hybrid technologies combining conventional machining and especially directed energy deposition (DED)-type technologies are being intensively studied, especially when related to aerospace and military sectors. From the materials side, ceramics appear to be an interesting group of materials, especially for harsh environments e.g. with very high temperatures. Ultrahigh temperature ceramics (UHTC) such as ZrB 2 and ZrC can stand extremely high temperatures (>2000°C) and have a very high potential when thinking of applications like hypersonic flight systems and rocket propulsion systems.
